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1/ 



[fl#«l] -^L i [N io.5-0.5XMno.5-0.5XL i x3 02 (lit, 0. 
0 S^X^O. 1 1) ^Cfir*T?«***t*?9-tt*hk 1 fcfclt* 

(0 0 3) ffiRV (10 4) IWCu-K«Itfflv^t*XHIH$T<0^«-^ 
5ftKJfc I (003) / 1 (104) ** 1 • 5 0tt±l. 9 5 mT"Cfc *) , Wf-ft&V) c Ifllg 
75*14. 2 5*>r* fn-AjJLtl 4. 3 0*>^ hn-AJ^T-C^^JS^ 
^A*jS**U V- h-*>H» (R i e t v e 1 d) B?*rK J: * R- 3 mflfcttf) 
3at^ hfc*J»t*y SOT 5 ** 9 1%J^±> B/s>, BETik^®^ ? 

2 . 0 mV g J^T-C* & 'j f- *7 A - - y * * - t > # ^^BMfc^o 

^it^Li / (Ni+Mn) Jimtan. lJBLtl. 3 &Tfcfc 

U ^^-Blt^fl^T7 5 OTJJsUil 0 0 0t:J*JLTOiW-C«^"t*ifc 

4 ] 3 fam^iE&*»® u ^ * a >r * > r^mt&o 
[0001] 

[0 0 0 2] 
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^- V : 2/ 



0O2, L i N i O2, L iMn^O^^tfflfftSftTv**,, LfrLfttfb, v»1* 

o -e-Cl-e, «rfc«fjE*««-i: tr, £l±, H&mMP* L i x N i (i_ 

y )MyO Z (0£x£l. 2, 0<y£0. 5, MtiT i, V, Cr.Mn, Fe 

, Co, cu, zn, ai, B(D^m%%(r>o%\mm\>x±.) £hi-*jemh& 

^^A-^^^-;v--r>?5r>^m'fk^^ov>t:t±> y = 0. 11^0. 16 
[0 0 0 3] 

ft$£Kfco-C\ ±|BO«FW s *«tl^k^ia«©rt> x = 1 . 0> y = 
0. 5. z = 2. 0C#iet^, LiNi 0 .5Mn 0 .5O2«i^^Li-Ni- 

$*LTV^ (WAtf, tmW&MD o fllBL i N i 0 .5Mn o.502^^ L 
i N i 02^>N i ^Mn^flL^L i N i i_xMnx023M##£ \,±&&mz$m. 
tfm%&o t*t>*>. L i N i 02^L iMn02^t^>ttt^N i tMnh^) 
«9efc^i-^0-e{i3&<, Ni, Mn JC^R$*ra«Pfr*^Jft 
-t-&ifc-e*rfe4r««l*l&a-f*fcHI^$*tTv^ (#^ife2) 0 
[0 0 0 4] 

VfrLKtfb, *&m&h&L i N i 0. 5M n 0 . 502*8! v>fcM*t*|.$>*$C 
^#tt^o§#$ffl^ffFffiL^|gm> IfcfcOL i C o 0 2 , L i N i 0 2 , LiM 

.ofco HirfEL iNi 0 .5Mn 0 .502^XRD^^->O i ;-b^^> (R 

i e t v e 1 d) 8$*T*§mK X & t iof-^y 3 y*fkCX\,*Z> £:v>-? 

[0 0 0 5] 
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MMfcfc* 1 1 

#^¥0 9- 1 9 9 1 2 7-^2r$ft 

mwjcm. 2 ] 

2002-42813 

*ae,*4 lwwmm**** (2 0 0 0) 4 6 0-4 6 1 

^Wb Journal, of the Ceramic Society 
of Japan 111 [1] 3 3-3 6 (2 0 0 3) 
10 0 0 6] 

*&W#*>ri*N i -Mnfc^mfcfcfcKttfcLT-frfcLfcL i N i o.5Mn 0 
.502©tt*4*tt* 3 IWttfe<t*, *lf*/MI*jI<&L iMn20 4 , L iNio.5M 
no.502tR**«««**3ft«>L iCo0 2 , L i N i (^fcJtLHfcfrfctt* 

i N io.5Mno.502^^T»**»^*« (3b-site) KNi.Mntf* 
o ';f-^A--y^;w-W5!f >*<£BMfc«K *<0«te«MMfe* <b ft * 

[0 0 0 7] 

±mm*m&* %> ti*b<?>*%m <o v f- * a - - ? * - ^ > ify^mcm 

li, -ML i [N io.5-0.5XMno.5-0.5XL i x3 02 0. 0 5^X^ 

0. ll)«ti, ^S-C»JR$tt4 5 9-*i«[hk lfcfctt* (0 0 3) 
WW (10 4) ffiT?OCu-K«j»S:fflv>7t»5|CX«lEI«fOtr-^aiKJfcI (0 
03)/ I (104)** 1. 5 0JSLhl. 9 5 0 > J&^&'D c ®m s 1 4 . 2 

5*>^;* hn-A£JLtl 4. 3 0*>y* bn-AJSlT^iJiJRSttflKt* 
^ u (R i e t v e 1 d) 8^fc£&IS 1 *C^$*t*R- 3 m* 
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^-V: 4/ 



it£>3 a^M YK1$VZ>)*V&<D1%&G&-t><9 1 %&±, B E Tit^xM 

[0 0 0 8] 
[0 0 0 9] 

*!§WO , ;^'i7A--y^;W--7>^>'^^k!^{i— i [N i 0.5-0. 
5XMno.5-0.5XL ixl 0 2 (lit, 0. 0 5^X^0. 11) "C«**t* 0 
[0 0 10] 

t>%iJ*f-*y* * 9 s>? (cation mixing) rt*^L < fc^fc^m* 

&&T-t>*mmK%2> 0 o. 05^x^0. 1 iotBH*ett*tv»m*#* 

[0 0 11] 

0. 05^X^0. 1 A^fl'Tfl&fllSft&S^- 
ft&h k 1 HiStf* (0 0 3) MS.t>* (10 4) ITOCu-KaM^t 
*X»BI«oe-^aMEJfcI(oo3)/I(l()4)* , l. 5 0Jtt±l. 9 5ttT-C*5 
> tifr£9k<n c 1 4 . 2 5^>^bn-A^±, 14. 3 0tV^f 

D-AftTtfti. ££^SBe-*3&J£Jfct±#^*^*'>>^ (Cat i o 
n mixing) t«EaueJfc^V»^l^1IHft*«5K8 Lfcgf 

^IS^^t*!), miGS^Elfc^^^tiC a t i o n m i x i n 
g\ l z£&mM&<0ft>ft^&i-&i>V>k%z.Z>tir^& (OhzukukJ. E 
lecrochem. Soc, vol. 14 0, No. 7, p. 1862-1 

8 7 0 (1 9 9 3) ) o X**0. 0 5*?»"e**fc«HB^-^aSUfctt«^i"& 
MfrKfc&o ^X^OtJb^L i i +x N i (i_ y )Mn y 02t(t fll*.^ 

9 - 1 9 9 1 2 7O01 H^$tL"CV^XjftIlI«fBHCJ:*fc% ^XmiUlffoe 
-^aiatifc I (003)/ 1 (104)**° • 8JrFfcte<> *fitifi#S&3IL.-Cv>fcv>*Sa 
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o 

[0 0 12] 

Sfc, ^:|&B^OVf-^A-^^^;w-v>^>^mik^lt±0. 0 5£X£0 
1 l-?$>2>®&, >;-V^;i/K (Rietveld) 8?#r £ J: * R - 3 m$«£ 

[0 0 13] 

$ <b , W <z>i;^*A--y$-;v-w# >&&mtw li B E t jtara 

75*2. 0m2/gaTW:t^t*5o «E UB E Tit^B^tiM®^® 

IC^TBE Ttt^TOri* 2 . 0 mV g *> co ^> tbt^mvfe^* ^ v ^ 

ISIrJ^*4o Lfc#oT^ <WBtt^«Kk»OBETJfc*lB«»4 2. OmVgJJI 
T^tH^ifc^St?*')^ Sfcfcttl. 0mVgJa±> 1. 5mVg£lT 

[0 0 14] 

Li/ (Ni+Mn) HmtrtU. 3£lTC4*i^^U 

-e^mm#H^T7 5 otc&jii o o orjrFoM^^**ie*e>*B&i- 
tennis -e&& 0 

[0 0 15] 

»ft»KttT7 5 ccisLti o o ormTo^jg^H^^-r^-t^^ 
a »k 7 5 0 t;*»^4*§iift#+43-"ei4fc <> ioo o tc*»»** 
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[0 0 16] 

l*> Li/ (Ni+Mn) m=¥-}£tf\. USLhl. 3 JiTPCfc* £ fc#a* L-V> 

* ait «m-e * * o u *■ * ^ oftft « x mtfw*.? z a mm k a & 

[0 0 17] 

Wi$^ y *)\,b^y#ytimfevtzi%-%mfkn^&&zk* t ft* tv\, 

p> if % yt->A jb^ti RJS $ - v * * - ^ > # t±*itfe <£ 

[0 0 18] 

>r ;v ^ * h mm- y * - ^ > # >a#BKfc«» tvftJ* itsm t vm^x 
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[0 0 19] 
[0 0 2 0] 

o. 2 0**nWEBk-y*n'to. 2 o**©?^^ Lfc*»ifc 

4 5 0mlfc0. 8 0^;v©7fc$<t^ > V * A*iW*b;fc**ifc4 5 0ml^ 
1. S^V/L^TV^-^ATfciSifcS 0 0m 1 tffi*/<7V 

5L*«t#t ! 5:35^> 1. 6 J BA'/LOTV j e- , 5rA*»«[5 Om 1 i: 3 5%© 

«8MbJc**i 0 0ml t#*btt^^y^;v--7>^>©*it^^ , >'--*-t.f^ 

Hifefl) 1 ~ 5 JkVtiMW 1 x 2 t?# & ttfc U ? A - - v >r )l> - t > if > ^ 

(igp D n^:TAB-2) MJfcT?2 I l^tl^l 
, Ito ii/cm2<Z)JE2W (SUS 3 1 6S) ±lc^Wf WfcjfcM 

ftfc*Lfc«?feffij&II*:, &JRV^*Af& (J¥£0. 2mm) & 

5 V©W2 3t«l$^^o 5fEm(i0. 4 mA • c m^X^\ ftmii* 
»JggO. 4mA • cm- 2 i3«ty f 2. 5 mA • c m- 2 <D&MM"? 2iI*MT ofco 
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^-y. 8/ 



V- bi&WJW*ifcW#*Jfc (2. 5mA- cm-VO. 4mA- c m~2) 
-C^Lfco J£l±*tB^imSiUftfcUfco Sfcfc. «ift#J£0. 4mA- c m~2o 
^Otcov^T^±B£^#W5tm«*5 O-'M^gftOiELfco Sfcftifcm^M 

= ioo- 1(5 ot>f^KottlSi) / (i 6*M*>i'-ctf>tt*# 

ft) | 1/40 

BWhVtfAtfcL i / (Ni +Mn) 1 2 4* * 5 KBl&ILtt 

ICTlB^Wm^tfCo »fe*Lfe«^»*^«+9 0 0TSK-C2 OBWMSHftU 1 ; 

N i 0 .475Mn 0.475 L i 0.053 0 2 (X=0. 0 5) TNfcofco Xmmtf'*?- 
>\t, m2lZ7fi-tM*)'?> « - N a F e 0^i«g«WC*ofc 0 ^* 
•C»JR$ttA5 9-»»[h k 1 fc*5*t* (0 0 3) W^tf (10 4) fflWCu 
-Kaj«l*fflv^»5|5X«Lia«foe-^3lfiEJtI (003)/ I (104)^1- 6 4-?£ 
ofc 0 fWMfrSfeXm/t^-Vt^feinifttfcWPPDife (H. Tor 

aya f.J. Appl. Cryst. 19, 440 (198 6)) *)isfi& 

ttl. 8m2g-^of: 0 

7^;rr/^U:^^ 3 a^M H^istf* V AOJffA**© 9 3 %-C 
[0 0 2 1] 

aaMtlM ^lOft**!!***^ mmmmm-A (0. 4mA- cm-2 
) 150. OmAh/g, ^ l/-h»mtt*9 5. 8%^*tKMfclHW( 
%) (£9 9. 9 7%*e$>ofco 

[0 0 2 2] 
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Hifcfl)2 

Li/ (N i +Mn) W^Jt^l. 1 9fc**J:d^et|j?L»lC-Cll^W^L 
fco »fetL^jft^»*^^i«+9 0 0ti:t2 0^W^t';^^A--^-{r 
T>3y>^^fc!gj*#/Co I CP&j£##fO&m> Li [Ni 0 .46Mno. 
46Li0.083 02 (X=0. 0 8) T?*ofco X«UaI$r^*- >tt* EI 2 IC^i" 

-ffiSfch k 1 fcfctf* (0 0 3) ffi&tf (1 0 4) IWCu-K«^W: 
»;fcX»IIIiff©tf-*»KJfcI (003)/ 1 (104) 7 8T?*ofc 0 WP 
P & Xi^iaifr^^ — ^tf)*? --f -f yy<D%nM> a$ftgti:2. 88 It 

>^hn-A, c«lSt±14. 2 8t>^fD-A-e*o/:o BET 
JfcMttttl. 6m2g-lt?*ofeo «|BX«lia«f^^->«:y-b^ 

i3tt^>U^-^A0^^^0 9 5%"C*ofc 0 
[0 0 2 3] 

i^>. ^J^m#* (0. 4mA-cm-2) 14 6. 9mAh/g, MV-h 
&mJ«9 6. 9%*C*ofco 3lSftlt>f^K«tffofclS*, #4*1 

^fi9 9. 9%t?^o/co 
[0 0 2 4] 
3b«U3 

&Li/ (N i +Mn) ^Jt*n. 3 0t%&£ J )K&W}%mzTlftmm& 
Ltzo ftbtLiz®>^*&$M* 9 0 0X^X2 0«flBHft*by^^A--y^ 
;V - ^? > # ym&miYM «, I CPajffi^*fO*l*, Li [Nio.445Mno 

.445L i 0. n3 o 2 (x=o. 1 1) -eabo^o x$Ui#r^* ttRUic^i- 

I^, a - N a F e 0 2 lWi«lil*^L^o *#fi*CHHRS*t* 3 9 
-Jgifrh k 1 fcfctt* (0 0 3) TOltf (1 0 4) ItOCu-K«I»/; 
»5KXj»H«foe-^3ftflyfcI (003) /I (104) »1- 9 3T?fcofco WPPDffi 
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jsD-A, c $ft^ti 1 4 . 2 7*V^ >D-AT?*ofe 0 *IBX»ia^ 

tZ?>, 3 a^M hH^tt*Uf-«>A<0rtf^s|5O9 7%-?*>otz 0 BE 
TifcM«»il. Im2g-1-C*o^o SMC, CltL*m«ft<0]E«*tfl-fctT* 
MMl kWHkfttt*«ptttUfc*fTofci:i%, *UWlifcm#* (0. 4mA- cm 
-2) 14 5. 1 mAh/g, V- bttmJ«9 5. 0 %T?<fco 3fe 

[0 0 2 5] 

SIMM 

Li / (Ni +Mn) «^FJfc* c l. 3 6 fc fc& J: 3 KSMrlLttK^ 1 ttW*^ 

»e>it^fi^*^$tat«f i o o or^-c2 op*iwft*L.v*-*A-*i*y 

iO.45Mno.45LiO.lo] 0 2 (X=0. 10) "C*ofc 0 X*H*r><*-VI* 

* gmcjjrt-oiij-e, a-NaFe0^ClWS11lit*Lfco 

H$*L*5 9-»*hk lfcfctt* (0 0 3) IBXtf (1 04) ffiWCu-K 

a**m\<*1z&*xm®%rV>V-?&Btt£l (003)/I (104)»*1. 6 i 

o *tz, WPFDmz£2>xm®$x'**-><V7 * yf-f a*H£l± 

2. 8 7 5t>^>n-A, c«Slil4. 2 7t>^hn-At*ofc, 
BETJfc£iB«»iO. 5m2g-l^o/; 0 HffBX^Hl^^- V 

[0 0 2 6] 

4 fc* £ft*WSfeoM*mfc LT#S»!] 1 fclWfcffi#4WfcW**tTort:i: 
%0«3tt«#4 (0. 4mA-cm-2) 14 3. 6 m A h/ g > V- b 
MJtf 9 4. 9%TNfcofc 0 *&*^-f */U*U**frofc*&*, 

&$ii9 9. 9 6%T?*ofe, 
[0 0 2 7] 
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3lifcfl!5 

Li/(Ni +Mn) m+lttfl. 1 2 bk&ZTK&fbMbKX mfN&&l> 
tzo &btitzm&to*&%M*& 0 0lCi:t4 0l$H»«U , Jf'>A--?^ 
-vvtfv&^atft^&fffco ICPilM^ Li [N io.475 Mn 0.4 
75L i 0.053 0 2 (X=0. 0 5) •C^ofco X*H-»><*->tt* 122^1" 

-*B#h k 1 tcistt^ (0 0 3) ®&t>* (10 4) UtOCu-KalW: 
»*XiftlilfJr<B I (003) / I (104) I* 1 • 6 lTfcofco WP 

>^hD-A, c *llftlil4. 2 8*Wfn-^cfc, ttz, BET 

jtftimt*2. om2g-ii?*ofc. tmxmmii'i* 

Ym%rK3it)R-3mmT&'?>*9->7 4 vf* 3 a*M H: 

i3it^> V A<oj£d5^^tf> 9 2 %X*$>itz 0 
[0 0 2 8] 

i^>> lO^m^i (0. 4mA • cm-2) 1 4 0. 6mAh/g, 
&mJ«9 4. 8%t?*o^o ^ftit^^^*lTof:^f, #S#t 

9 9. 9 7 o tzo 

[0 0 2 9] 
Jfctfcflll 

;v * j- 4 h y tr ;v - v > # > SMfctl fc *BMt U * A — TjofOtJ t * 

Li/ (Ni+Mn) K^Jt^l. 0 2kfc*J:$MlMIJtt£-Cl*W«* L ' 
/wo #fe*Lfc»#**3S*8M'9 0 0ti:T2 ottwaufcb 1 ;*-**--?** 
-~?>jf y ffi^SM Bfe £ # o I CP»lfO^ L i i.00 N i0.5 Mn 0.5 
0 2 (X=0. 0 0) T?*o3to X«LEI«f^^-VliBI2^-r)iO-Ca-Na 
F e 0 2 M<aJl^&f£i£*^L.fco ^ft"C»JR$*t* 5 :7-*i§fch k 1 fcfc 
ItS (0 0 3) WRff (10 4) M-COCu-Kam^fflv^c^X^lHl^foe 
-^5MUfcI(003)/I(104)»*l. 2 1t?*ofc 0 WPPD*fc**X* 



ffiiE# 2004-30972 



mm 2 0 0 3 - 1 9 9 2 0 5 : 12/ 

c^til4. 3 1*mbD-At*9fc, BETJfc^flfi2. 1 

|i!il$0 8 9%t?*>o^o 
[0 0 3 0] 

*J8lifc*£F* (0. 4mA-cm-2) l 4 6 mA h/ g^WV- Mfclt 

#*«I«fSP»±9 9. 7 0%-C*ofc 0 
[0 0 3 1] 

Li/ (Ni+Mn) lE^Jt^l. 62fcft4J:^^e«llL»»C-ri«Fiai«^U. 
-•vyjfy *&tz 0 ICPiUS**fOft^ Li [N i 0.40Mn 0 .40 

l i 0>2 ol 02 (x=o. 2 0) -ciofco xmni4ff^^->(i> smc^ra 

}|th k 1 fc:fe»t& (0 0 3) W&tf (10 4) IWCu-K«I*fflW;ft 
*XHB«f«)^-^5M£ttI(008)/I(104)ttl. 9 7t^/:„ WPP 
D^lC<t^XHI5]iff/N o ^->'C0 7'f 77^ y a$ft^t*2. 8 6 0t> 

^hn-A, c*k&l±14. 2 4*V^*hn-AT»*ofc 0 5*^ BETifc 

JSWrfcJ: 0 R-3m*jST?^^->7'f yf-r >^L^t-^ % 3 a^M 

[0 0 3 2] 

d^>, !D»3^mS* (0. 4mA-cm- 2 ) 8 2. 3 mA h/ g> V- hlfc 
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: 13/ 



^&9 8. 8 9%t?*^^o 
10 0 3 3] 

£*fefll 1 - 5 fctttbifcfl! 1 - 2 Xflt, e- ^S^SJt I (003)^ I ( 

104), c®&, /wv-hjc«j», M*»**jiiT 

1 IC^f o 

[0 0 3 4] 
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&±<0tt**»^ 1 O L i i.ooN i 0.5^ no.502^>WAfl*tt. 

*-{^>HRH4»wJtU $IJfc0)l~5tf>Htta;L i [N io.5-0.5XMno.5-0.5XL 

[0 0 3 5] 

*KL i [N i 0.5-0. 5XMn 0.5-0. 5XL ix] 0 2 t?***t«*fc*fcOlE*#«- 
[0 0 3 6] 

3H3»«l-5 fcHflMcmifcfcfWU £*L*j6m»"C*ilfe*Ea*4. 3 VST? 
0. 4mA • cm-2, 2 3t^I$^o ^SU^Vy H*OlEffi*r*#ifc 
#ftT> T^^>f l^f K-b^^TD S C (3^t«fc*#*r; D i f f e r e 
ntial scanning calorimetry) ilfl^SrlTofco 

fH,AHmo l/dm3oWCi») 1. 5/eL*ffiV*fc. £*Lk*T;V=f 
Vfi^T, SUSS-bJV (^#6mm<I>, &£4mm) fc&A> flfH U 
atl 0V/m i nt!S^lb4 0 Otl^ DSCfl»5feLfco ^ 

[0 0 3 7] 

#|«!!4<0Li [Nio.45Li0.10Mno.45] 0 2 iJttWllOL ii.ooN io 
. 5 Mn 0 .50 2 ^o§DSCi|lJ5e^ffo^o H3^^ii i 9> 5&8&IM&iaK& 
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